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PURPOSE: A method of fabricating a TFT liquid 
crystal display panel is provided to connect a black 
matrix and a data line through a contact hole in a 
TOC type TFT -LCD structure to reduce parasitic 
capacitance. CONSTITUTION: Black matrix patterns 
(112) are formed on a substrate, and a color filter is 
formed between neighboring black matrix patterns. A 
gate line and an insulating layer are formed on the 
color filter. The insulating layer on the black matrix is 
selectively removed. A data line(119a) is formed on 
the black matrix to be connected with the black 

matrix through the removed portion(122) of the insulating layer. A thin film transistor is formed at the 
intersection of the gate line and the data line. A pixel electrode(121) connected to the thin film transistor is 
formed . 
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s irss »ug jib «oii Baflaaa tft oieiioib BBStfa ^soiiai ou^*i±& qioib hh 

6!S S^AI^o^AM Jl^gifl B±A|3|fc TFT ^§jHH^2J Xll£^g0ll Bfi ^81 XII 1 JIB 

a*, bji xii 1 jib &o\\ ohm^s «B8fb ssa, &ji a\q\o\\ iai 

Ei#l BBWfe 333*. &JI B&IBEIS ^¥0]| }|0|E HH£ S BB^S B&mb 33^. 

dhm^ #21 ae^a d^3°£ a»»fe ss^i. ^^121 uoi xiitis ssh qk^ 

aiA£f B1£]£S "gaj qhebja, A^«0j] GjioiQ dH£S t^ofb 399. ¥ bH£2| Hxf^?|01l 

mo\ sashfe bq. 

£3 

T0C, Jl^giT. IUH^m 

aw# 

E 18 gEH 2| TFT 2H§HH^2] 

£ 2b £ 121 A- A' UfttH 

£ 30 g us on ojgh T0C(TFT-array On Color Filter)^ TFT 5"§IIH^2| I3£. 

£ 4a LHXI £ 41 fe » BS2| XII 1 B AIM 01 21 B T0C1 TFT ^§2Hy2J XjlS^gM BBStJI «B 5 
BE. 

£ 5b B ^S2J XII 2 B AIM 01 21B T0C1 TFT ^3^21 XII g BS8PI flB BSE. 

*EE2] ^2 ¥^011 CUB 

111 : 1MB 112 : 0HM^I± 

113 : iaiiat 114 : Sfcfl^e^ 

115a : 3101 e aH£ 115b : 3B0IM 

116 : MOIS BBBT 117 : BESS 

118 : E^S^S 119a : QIOlEi HH£ 

119b : 2^ 119c : EEIIB 2^ 

120 : 121 : ShfcB^ 

122 : 
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Bt&Of ^df& ?l* 81 3 SOW &EHJI£ 

S 1*98 TFT 5H§nH^(TFT-LCD ;Thin Film Transistor Liquid Crystal Oisplay Pane I ) Oil BB 22. 
§}8I mU2| 3IB ?i0il H^HEIS^ TFT CH 31 01 S l^ofe ?£01IAi B§ia« SSH M^l 0HM^± 

2r a oi Ei m&m aiAi3ife tft^ 32^21 asaraoi as 2101a. 

seboi. ci±aaoi soh/h «iBHAi±»fc ±ash a as. a ±ais^sf, ava*(fuii 

color) 121 §*j oeoi. CRT(cathode ray tube)2J &§i 3*B 4> Sife CHXII^&2MMi gft a M 
S 9^01 SrCHSU 810. 

49SAi^noyAi oigg^ nxut uiitmoihs aiaois^ s^s^ 

01. &3| ^§£AI£a}2| S*9B0| £0= 69301 2iO. 

H2HAi, Ifie 8#AI3PI ¥1811 /H ^SSAI^ftSI H3H?10II CHS 2^3!- 31*33 2lO. 

01 SK E^l BZ8tOI §BH 71 ft 01 TFT ^§1^2J X||£gJBS £95rE Og^ SO. 

£ 18 TFT ^SILHy °J BGSS0I2. £ 2^ £ 121 A- A' UOfc» B3£0IQ. 

ggiio| tft oHgnjj^o g^^ieai ^sms«xi±Ei 3ie % &¥3ie°i aaaEi ^ibs our t^Ai^i 
», &31 ^ 3ie moioii as bo. 

£ 1 » £ 2M S CH g All 81 «9e»B. 21X1 M 1 3IB01) 6f«l 31101 e tJH£(15a) 91 9 

01 Ei bH^(19a)e 8SmQI &?| #±938 3 21 &3| ¥ dH£2| iHxf ¥91011 sjategHflA. 
Eil 8£B ¥1, &3| ^^M^jXI^aM S8B SSOil S£&K20)« 1^8^, &3I £s^(20) &01IAi 
^°|E^xi^92[ £3l*<o^ »±B^(21)8 83BO. 

A^j tttomaxi^Elte 3ilO|M S^(15b)3K BEH»(17)j». £^/£fill2! S^(19b/19c)l 388101 8 
8BO. 

oi i, ihioim Ahjj ^oie uHti(i5a)a- saioii aamz. &3I £±/£3l2J 

2^(19b/19c)8 #31 QIOIH till GO 9a) a SAIOII 88BO. 

bb a 2 3ie &oiib ^ grxist n e^^dii ^iqhah oh^ao2)m ess assr^. & 

31 sa« 0HS£|±O2) Ah 0 1 CHI RGB2] 89118803)8 §2H. &3| »a«EIS03) &0II 

2^3^604)8 aastoi ®&m bbswi e ^. y^i 2bH3^s(u) ^oii ^12^(22)1 i^t^ 
a. 

oi«NAi9 ^o! ^ h 3i 731 1 3ib » a 2 iwm *. n moioii ^^j 

»o^M| TFT e*i§IIHg! 

naiu. «3ia gsnnj tft 5H§iy2j xii^&as aem ^8 sxiisoi sad. 

TFT 5«§3Hy2J OHM^I^b ^^fOI^^^Ei ^ 01 Affe ^1 ^XI8f3l ?i6H g^8r^QK ^ 

31 ^,3F¥3ie2J B»e!(alion)OI OI2UE «0I AHO^tHd|3il 3 01 H3H^e2J TFT ^QIIH^e 

SI ^ 2*CK 

^3l2f ^8 EXIIS1 5H16h3l ^\0\ ®±&^m QI0I9 HH6d2J 2Aid|2f 2bj^£l£^ %£o\^ 
01 S^j£|3l£ oHIE! ^3|2f ^8 a Jg°§£ H3H^MM ^^Ql^ f.^|3f 2iCI. 

3EH Ai . 8m2| 3ie ?iOil S£lfiEiaj» TFT OiaiOlM £TOI 1^8fe TOC(TFT-array On Color Filter)! 
TFT ^SflHyOI £gJ32ia. 

«l & ^SS TOCS TFT aM§nHy ^SOiiAj ^^#1 S»0| 0HM^!^2f 9018 Wttw 
o^MI 1\£ggm ^^A|3lb TFT 5!j§flH^2i «|5 a 0 ^i XHS^bGII D. 2iQ. 



ar 93 $ *?g 

^^I2f U£ B^8^| g ^S2| TFT 2h§IIH^2| «ISg>^8 ^81 XII 1 3l»3h ^31 XII 1 

3IE ^0j| M^l QH^^i^S S^mb ^31 M^l DHM^I^ MOIOII l^lEi#^ t^^b 

&31 ^2Hliei# ^¥(«| 3I10IM dH6j £1 12 D 4I S^Ste ^3| 0HM^>i 

XII 31 ^3|2f ^01 XII 319 ^31 aH^^!^2f SI£I£ 

a §2« OHM^i^: ^¥0il GJi 01 EH HH<yi 8^18^ ^31 ¥ «H6j2J 52^¥?iOII ^^M^iXI^EIM 

8«8fte SSHh ^31 ^^M^lXI^EiSl- SF^S^e l^SFb iii S&mOl S^8fe 5!1 

^25 BO. 

0I8K S¥S £31 Sr^mOi S ^90il 2|B TFT ^§131^21 ^li^Sl ^A|I8I aa^B QMHf & 

a. 

£ 38 S ^SOII SIB T0C1 TFT ^§HHy2i SE£OIH, £ 4a LR XI £ 4fte & ^S2j SI 1 ^AIOIIOII 
2iB TOCS TFT 0 ^§HH^2J XII 5 ^o\D\ ?1B §§£010. 
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□ din, £ 5^ & XII 2 MAIN Oil 218 TOCi TFT ^8ffll^2i XIIS^SS 88871 91 » &££ 
OIO. 

S ^SOil 218 TOC§ TFT ^SnH^g XII 1 7|& 8 Oil DHM^!^, IdiiEli, 7H0IM bHfl, QIOI 
El bHG, stsmaH±El 8 888H. XII 2 71 & 8011 871 ^^2^31 CH8£|£S SSS 

§88 a. 87i xii i ,xii 2 7i&g Bsrana n aioioii °»8e ^882sam §8BO. 

01 OH. 871 0HMS|^(112)2f QIOIQ bHti(119a)§ E 3011 A| 21- 801 *WH2| e^!S(122)§ 88 
01 5jS ^lAl^jo^W 3 01 Oil §89£r 7|^gl*M a±AI9l£* BP. 

9U»B, 871 0H^±(112)2f QIOIEI bH£!(119a)8 3^8 XH££ 88ftfeH. QI9180II 271 
m 2PhB 3?. 871 QH^^2f QIOIEI bH£ Af OICHI 718 §1*01 88801 QIOlEi bH£ U2J & 

mxizm 2511 8801 as ifii wshAoife fi9ioi g?i insoio. 

XII 1 ^ Al Oil 

£ 882I XII 1 8 A| 01 Oil 218 T0C§ TFT ^§nH^2l XH£88B ttMSB. BXI E 4aOI|Ai2f 1*01 XII 
1 7I5M111) 8011 38(Cr). i^Qls(AI). 82JSa(Mo). HM/Mil «90(Cr/Mo) . 
H8/S¥01h(Ci7AI) 121 "JAUi H3IB 3^££ M^i QHM^±(112)B 8S£ §880. 

871 M^i 0H^£i^(ii2)b 01^ 838 QIOIEI HH<y 8¥ 91 » (HI 888(9 BOia UH«(119a)2| ^£ 

□ ^3il §880. 

Qm, E 4b0il/d2f 80! 87I 0HMS|±(112) Al-OIOfll 3*!, SAM,^2| 89 aiXl^rMCcolor 

resist)! ES0OI 83838(113)8 8882. 871 8SIB£IS(113) 8011 

£tOM8(114)8 §8BO. 

8^1 £t±13M#(114)8 8^1 8BIBEI8(113)f fifl»2 231 888711 801 £fl2| EixHi 5H£AI 
?|7| 918 888fe 2!££Ai Hi Oil d}£IAi^ 4ffSf»7IE BP. 

01°. £ 4c0ilAi^ 801 EfcH3M#(114) 80il TilOlM bH£(0IEAl) 8 71101^ S^(115b)8 188 
H. 871 Til 01 ^ a = (n5b)8 S8B SSOil 8£l£ l^M(SiNx) Efe 835 tf»a*(SiOx)B ES8 
01 TilOi^ 80^(116)8 §880. 

nan. £ 4<joiiAi^ 8oi 87i 8^21 aeof- ^. amassou) 8 tiioim 

aaflKii6)B <y§{5!2s ^401121 59)8(122)8 §8Bo. 

87|2f 80! SB|B(122)S 8881- CH&! 8^1 0H^± 8¥2| 884(114/116) 89 ?SB 8*801 
£ SO. 

3 OS, £ 4e0ilAi2f 801 871 7H0IM 2^(1 15b) 8^011 B£XHS(117). £^E^S(118) 3*1 ^^/£ 
&II2J 8^(119b/119c)8 218801 sffifMHH^QB S8BO. 

QIOIEI bH^(119a)^ 87| 8^(119b/119c)a 8AI0U 87! ^^S(122)l WmM 

0HM^^(112)2f S*8£^ 18BO. 

US-IB 871 M^i DH^^!^(112)^ 87! GilOlEi bH^(119a) At0|2| 7|«S^0I £J£801 QIOIEI 
dH<y (119a) UI2J AJsXI^OI 6ia2H^0l ^XISO. 

871 TIIOIM uHti (115a). TIIOIM S^(115b). QIOIEI UHti(119a) 8 £±/E2H2i S^( 1 19b/119c)B 8 
*0I8(AI). ?ai(Cu). M£IHS!(Mo). HS(Cr) Eb 87| ^^^2i 83H8 §8801. 871 
BE88(117)S ^EI«#o^a| dl8^ ^dlE (Amorphous Si I icon:a-SI )SS §8801. 87| 9.^^ 
#(118)8 2J(p) §2J n§ 1^11 5^8b b!81 ^ai^(n+a-Si)o^ 88BO. 

OHIstoS. £ 4f0il/H2f 80I 87I lUfM 80il S^°I(120)M 871 ££4(120) 8011 £31 

21 S^(119c)j» 9583^ §f^3^(121)M 88BO. 

01 0. 871 §f±S^(121)£ 871 QIOIEI bH^f! E^ 0HM^I>i2J £Aiai2f EWSSE^ 28 §8 
801 ^XlBO. 

871 S£Q|8 ^71 12^21 BCB(Benzocyclobutene)^ S882, 871 ^^2^(121)8 ¥SB £3 8 
82! IT0( Indium Tin Oxide) E^ I20( Indium Zinc Oxide)^ BO. 

XII 2 MAjfll 

8 ^S2J XII 2 8 A| 01 Oil 21 B TOCt TFT ^81^8 8U2| 7IB 9i0il TFTCH fill 01 M BM 8882 3 

?iOil ^EI1EI#M §88^ BO. 

E 5m 801 H Xlli^Se HH XII 1 7|B(211) 8 Oil B9I Sf^S^l 898£4 » 

OIS bH^(QIEAI) 8 QIOIEI bH<yi HXI- 88BO. 

Oe, 87| ¥ bH^Ol H^8fe ¥9I0II ^Saxi^HB 88BO. 

87| srotegHXi^afe 7II0IM 2^(215b). y£«l#(217) 8 ±±/E2il2! 2^(219b/219c)M 5JS801 
88BO. 

01 0, 871 71101 e S^(215b)8 7||0|e bH^^ SA| Oil §8812. 871 ±^/E2ll2i S^(219b/219c)8 
QIOlEi bH<y(219a)^ SA| Oil 88BO. 

01*. 87I atQfMSHXI^Ei 80il XII 1 S&sK220a)« §88H. 87I XII 1 SSaf(220a) 8011 871 E 
aiB! S^(219cR 283^ ^^S^(221)M 888 91 . HE SB^8 9I8H XII 2 ££Qt(220b)8 §8 
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SO. 

Hai2. #J\ GIIOlEi bH£(219a) #21 XII 1 .M 2 ££S|(220a/220b)a MJiKW ^40H°l 

B^m(222)m aa»:nu se^ gooiei bH<y (219a) &21 xii i ,xii 2 aa^(220a/220b)2i s^m 
aaao. 

#}|2f HOI l^S g^S(222)l e3H/d Gil 01 El bH^HI- 82SIS* Gil 01 £1 UH*!(219a) ^¥0il M 
^ 0H^rM212)l 8330. 

naB #31 83 0H§ai±(212)» £PI QI0IEH UHti(219a) AJ0I2I 314811*01 GD0IB 
bH£(219a) U2| d^XI^OI 6Js2H^0l ^XISO. 

01 Hi, 0HSS|^(212)fc GO 01 El bH£(219a) #¥<HI 88819, HJH^tOI 88AOPI flflD 

9! 3f±2^(221)2| 2A1£I2* 2bHiU32^ gJI 8880. 

3 08. W\ QH^^(212) MOIOil RGB2I B£iaEI8(213)8 8 8 3*2, 8?l ^2HI!Eig(213) 8 
Oil 2tfl3e§(214)! 8S»0. 

8^1 3II0IM bH6j(215a). ^OIM S^(215b), GIOlEi bH^(219a) K £±/ = aifi! S^(219b/219c)8 8T 

*oih(Ai). ?a(cu). aaisa(uo), ag{cr) sei=: a?i s^sg assa aaatoi. 8:>i oh a 

§N^(212)b 38(Cr). ^¥Dls(AI), 8ai«0!(Mo). aa/a£l£@!(Cr/Mo), 38/lf¥0lfe(Cr/AI) S2| 

e.waa aae 88&0. 

8312f & US2J TFT^§IIH^2| Xi|£^SE Cm HI ITS a 3^ SAO. 

^, ohm^^2j- giioiei bH^M £^ae smoi s^ai^o^am h moioii i^si^ ^i^e^e ^ 

£A|S Gil 01 El bH6j LH2j AJ^XI2 §> aj^2H^1 »XIBO. 

mafAi, QIOlEi UHti UI2J XiSOl B±»ES CH5he. 2889 TFT9" SUHtfOI ^fcWO. 

8?8 1 

a 1 

831 m i jib 8011 QH^^e U8a iasfe 

831 QHM^I^ Ah 01 Oil ^dH!Ei#l S88*fe S3: 

8?l HSBEia 8¥01l 3II0IM dH£ s ae^a §8: 

831 0HM^± 821 1^31* £j§»32£ fl^SKr 

UOI Xil3i£ ¥S« SoH 831 OHM^Sf OHM^I^ 8¥0{| QIOlEi bHdl 

TFT ^SUH^SJ ^il^^S. 
S^P^ 2 

^ii 1 &oii 9io\M, at^sgixi^Eife }ioi^ s^, ysxiia. ^^/Eaiei s^g ^mmo\ g«8l- 

21 ^S^^ Sffe TFT 5M§HH^£J «IS^S. 
S^S 3 

XII 1 SOII SlOiAI. #J\ M 1 D\B: 

#d\ x\ 1 3iBoti aia»£a hi 2 ji^! e^sfe 

^oi xii 1 ,m 2 ?ie Moioii ™smm msm^ ssm ch s&mb 2is ^s^m »t tft ^§nHy 
s^ps 4 

XII 3 &0tl SiOiAi, XII 2 3IB0I SMS^e S^Sfe 3tm ^§2S TFT 2H§iIHy°l XJISgJ 

5 

HI 1 ifOil SiOIAI. QHM^fcr Gil 01 El bH^2J =SO ^201 #D\ 2A|£|2f 2tH 

^(overlap)£l£^ tjgSfe ^S21 8^ TFT ^flH^SJ ffl5»H. 

S^P» 6 

xii 1 »oii aioi/H, ^^i M^i 4T2i is^e ^^^h^ xii^mb 

a^i 0H^a4^ ^ §|2Qf§ Ahg ag fl|^8^U Efe 6j^5j2^ Xil^6K)1 ^^^H2J ^§131 
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orb 2 g 011= 6rU£ o\±z 3iw ^§21 »fe TFT 5ij§IIH^2j Xj[£^S. 

7 

XII 1 STOfl 2iCH Ai . £0| OH^±b sjggfe jjg ^§°£ ofb TFT ^SflH^Sj 

H. 

3?tt 8 

xii 1 soil 2i(M, ^aiiBii jiioim moioh a gets a iamb 21 ^s^s mb tft 

9 

XII 1 

#31 xil 1 D\B #011 3i|0|^ S GflOlEi bH<ye 2 ft ggShfe 

^ dH£2J jnft ¥?I0II aiaiMgHXI^EIM S#8fe g§; 
#3| ^M£HX!^EI2f aS£J^ lr±2^M g£o r b 
&D\ #011 §£orb S3; 

#3i cooia dH^ #21 m&^m assess xii^orb s§; 

«5ia StOI XII >iE S5H #31 QIOlEi dHtfUr BaSE^ ■ &( OHM^M S3: 

#31 §^ ohm^ Ahoi chi aaaeiss sgst^ sse sbskh iamb ^is ^§°s mb tft 
^sifltysj xii^^s. 

S^S 10 

XII 9 SOU 9iO\M. #?i ^^XI^Eib JIOIM 2^, 6*EXIIS. ±±/Eai£] s^e sssoKH 
b 2!M ^S°g 6rb TFT ^§1^21 HIS^. 

11 

XII 9 9-Ofll 9iO\M. #31 XII 1 

#31 XII 1 3IB0II CHiFofE^ XII 2 3I&M »^3>fe 5§: 

#3| jg 1 ,« 2 3|» M 01 Oil l^mb S£Jg CH SS»te f§°S 8 r b TFT 

S^S 12 

XII 9 STOfl 9iO\M, #3| XII 2 3IE0II glS^l i^o^ 511 o r b TFT ^§2Hg2| XII 

13 

HI 9 IfOII SIOI/H, &3I §3! OHMSi^fe QIOIH bH<^2l SSD 6PI »±SR2| 2.W 

gg£s s^Slfe 2S s S o S sife TFT ^SIHgS) HlSgfg. 

S?8 14 

hi 9 sroii aoj/d. aioia HHti asi ua&n aw»te sse 

01 01 9 bHti #21 a&atS &g HI3HSMU SEfe a^?2S HI 218101 M40H2I 5§l8i SgSI 

fc 3! # otb ems sife ai ^§°s at tft ^smiysi his»b. 

15 

HI 9 SOII 2J01/H. 1^1 M£S(±fe iSolfe 51 ?§2£ olfe TFT 5!j§]IHy2| Hl£^ 

S. 

£3 
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